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1.2 (Tate ). $K$ $|\cdot|:Karrow \mathbb{R}_{\geq 0}$
( ) ( $K=\mathbb{C}_{p}=\overline{\mathbb{Q}}_{p}$ )
$\wedge$
. $q\in K^{\cross}$
1 Tate p- .
3
$<1$ $q$ $K^{\cross}$ $K^{\cross}$
. $E:=K^{\cross}/q^{\mathbb{Z}}$ .
.










1.3 (Tate). $B=-5s_{3}$ $C=-(5s_{3}+7s_{5})/12$ :
$\wp’+\wp\wp=\wp^{3}+B\wp+C2’$.




. $K^{\mathrm{x}}$ $E$ Rigid
$K^{\cross}arrow E$ Rigid . $\wp$ $\wp’$
.
$K$ $|\cdot|:Karrow \mathbb{R}_{\geq 0}$













; I $G=\mathrm{I}\mathrm{m}\mathrm{a}\mathrm{g}\mathrm{e}|\cdot|(\subset \mathbb{R}\geq 0)$ (
) $K$ $|\cdot|$ 3.
$K$...
$\text{ _{ } _{ } }.$ $-\text{ }$ (principle of unique $\mathrm{C}.0$ntinuation)
. $K$ (totally discon-













? $U$ $\mathbb{C}$ $U$





$g_{i}$ f – .
3 $K$ – (






. $f:Uarrow K$ $U$
$\mathrm{U}=\{U_{i}\}_{i\in I}$ . $\mathbb{C}$ $K$
. $\mathbb{C}$
$U$ $\mathrm{U}$







( patch) . (







. Krasner Dwork $P$- patch
( [Dwork 1969] ).
–





. affinoid $U$ affinoid subdomain
.
(











1.4. – : Grothendieck
. (
) . path path
.
Rigid
powerful . Berkovich p-
7. [Berkovich 1990]
.
\S 2 affinoid \S 3 affinoid subdomain
rational subdomain \S 4
Rigid .
15. .
. $A$ . $A$
$||\cdot||:Aarrow \mathbb{R}_{\geq 0}$ $||0||=0_{\text{ }}||1||=$ 1
$f,$ $g\in A$ $||fg||\leq||f||||g||$ $||f-g||\leq||f||+||g||$ .
$\mathrm{K}\mathrm{e}\mathrm{r}||\cdot||=\{f\in A|||f||=0\}$ . $\mathrm{K}\mathrm{e}\mathrm{r}||\cdot||=\{0\}$ $||\cdot||l\mathrm{h}$
. $||\cdot||$ $f,$ $g\in A$ $||f-g|| \leq\max\{||f||, ||g||\}$




. (Chapter 3 22 ).
7Berkovich van der Put ( [van der Put 1982])
.
7
$f$ $||f||0=1$ $||\cdot||0$ .
.
$K$ $|\cdot|:Karrow \mathbb{R}_{\geq 0}$
. $K$
. $(A, ||\cdot||)$ $A$ K- .
$(A, ||\cdot||)$ $K$ $f\in A$ $c\in K$
$||Cf||\leq|c|||f||$ . $A$ $||\cdot||$
Banach $K$- . ( –
$K$ .)
$L$ $K$ $L$ $K$ $|\cdot|$ –
$|\cdot|$ . $a\in K$ $\mathrm{P}\in \mathbb{R}_{>0}$
$\mathrm{D}(a, \mathrm{p}^{-})$ $=$ $\{x\in K||x-a|<\mathrm{p}\}$ ,
$\mathrm{D}(a, \mathrm{p}^{+})$ $=$ $\{x\in K||x-a|\leq \mathrm{p}\}$ ,
. ( $\mathrm{p}$ $|\cdot|$ – .)
(cf. e.g. [Gouvea 1997, 2.3]).
2. AFFINOIDS.
2.1 (Tate ). $K$ $n$- Tate $K\{t_{1}, \ldots, t_{n}\}$ $K$
$K \{t_{1}, \ldots, t_{n}\}:=\{\sum_{\gamma_{1}\gamma_{n}\geq n},\ldots,0\gamma_{1},\ldots,\gamma 1at^{\gamma}\in K[[t_{1},.,tn]]1.\cdot.\cdot\cdot t_{n^{n}}^{\gamma}|_{\gamma_{1}+}^{|a_{\gamma}}1,...\cdot,.\gamma.n|+arrow\gamma_{n^{arrow\infty}}0\mathrm{a}\mathrm{s}\}$
8 Gauss
$f-*||f||=,. \sup_{\gamma_{1}..\gamma_{\mathcal{R}}\geq 0},|a\gamma_{1},\ldots,\gamma_{n}|$




$\bullet$ $K\{t_{1}, \ldots, t_{n}\}$ .
$\bullet$ $\mathfrak{m}$ $K\{t_{1}, \ldots 7t_{n}\}$ $K\{t_{1}, \ldots, t_{n}\}/\mathfrak{m}$ $K$
.
$\bullet$ Weierstrass .
8 [Bosch, G\"untzer, Remmert $1984|$ [Fresnel, van der Put 1981]
$K\langle t_{1}, \ldots , t_{n}\rangle$ .
8
[Bosch, GUUntzer, Remmert 1984, Chap.
5] [Fresnel, van der Put 1981, Chap. II] .
2.2 (Affinoid algebra). $K$ affinoid Banach $K$- A
$n$ 9 $\alpha:\mathrm{T}_{K}^{n}arrow \mathrm{A}$ .
Banach $\mathrm{K}$- /Ker$\alpha\cong \mathrm{A}$ ;




$I\in \mathrm{T}_{K}^{n}$ $\mathrm{T}_{K}^{n}/I$ $I$
$\mathrm{A}=\mathrm{T}_{K}^{n}/I$ affinoid .
affinoid A :
$\bullet$ affinoid excellent ring .
$\bullet$ (Noether ) $K$- $arrow \mathrm{A}$
.
$\bullet$ $I\zeta$ affinoid K- .
(cf. [Bosch, G\"untzer, Remmert 1984, 6.12] or [Fresnel, van der Put 1981,
Chap. Il])
2.3 (Affinoids). A $K$ affinoid affinoid 10 $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$
A
: $x\in \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $\mathrm{A}/x$ $K$ .
$f\in \mathrm{A}$ $f(x)$ $f$ $\mathrm{A}/x$ $|f(x)|$
. $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $\{\{x\in \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}||f(X)|\leq 1\}\}_{f\in \mathrm{A}}$ .
$K$ affinoid A $\mathrm{B}$ $K$- ( ) $\mathrm{A}arrow \mathrm{B}$
affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{B}arrow \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ ; $\mathrm{B}$
$\mathfrak{m}$ $\mathrm{B}/\mathfrak{m}$ $K$ $\mathfrak{m}$ A
.
$-$ .
9[Bosch, GUUntzer, Remmert 1984, $2.\cdot.1.8.3$] $K$
.
1 ${ }$ Grothendieck affinoid
maximal spectrum .
9
2.4 ( ). $K$ Tate affinoid
. $K^{n}$






2.5. $\mathrm{D}^{n}(0,1^{+})arrow \mathrm{S}\mathrm{p}\mathrm{m}l^{n}$ .
$K$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{V}_{K}$ $K$ $K^{\mathrm{a}}$
$\mathrm{D}_{K^{\mathrm{a}\iota_{\mathrm{g}}}}^{n}(0,1^{+})$ $\mathrm{G}\mathrm{a}1(K^{\mathrm{a}/K})$ .
[Bosch, GUUntzer, Remmert 1984, 7.1.1.1]
.
26. $K$ . $\mathfrak{a}\in l^{n}$
affinoid $\mathrm{A}=-\Gamma/\mathfrak{a}$ affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$
$\mathrm{V}(a)=$ { $z\in \mathrm{D}^{n}(0,1^{+})|f(z)=0$ for any $f\in a$}
– . $K$ $K^{\mathrm{a}}$
$\mathrm{V}(\mathfrak{a})$ $\mathrm{G}\mathrm{a}1(K\mathrm{a}/K)$ – . $\mathrm{T}^{n}$
Hilbert :
2.7 (Hilbert’s Nullstellensatz). $a\in \mathrm{T}$
Ideal $(\mathrm{V}(\mathfrak{a}))=\sqrt{a}$
.
[Bosch, GUUntzer, Remmert 1984, 7.1.2.3] .
2.8. $K$ $\pi_{i}\in K(1\leq i\leq n)$ $0<|\pi_{i}|\leq 1$
.
A $=$ $K\{t_{1}, \ldots, t_{n}, \pi_{1}/t_{1}, \ldots , \pi_{n}/t_{n}\}$
: $=$ $K\{t_{1}, \ldots, t_{n}, u_{1}, \ldots, u_{n}\}/(t_{i}u_{i}-\pi_{i}|1\leq i\leq n)$
affinoid A




affinoid subdomain – rational subdomain
11. $K$ .




$R:=$ { $x\in \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}||f_{i}(X)|\leq|f_{0}(X)|$ for $i=1,$ $\ldots,$ $n$}
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ rational subdomain .
$R$ $K$ affinoid $\mathrm{A}_{R}$ $\mathrm{s}_{\mathrm{P}^{\mathrm{m}\mathrm{A}}R}$ –
:
$\mathrm{A}_{R}’=$ $A\otimes_{K}K\{t_{0}\wedge, \ldots, t_{n}.\}/(f1-t1f\mathrm{o}, \ldots, f_{n}-t_{n}f\mathrm{o})$
$=$ : $A\{_{f\mathrm{o}}^{L}1$ , ... , $Ln\}f\mathrm{o}$ .
– .
$\mathrm{A}arrow \mathrm{A}_{R}$ affinoid $\mathrm{s}_{\mathrm{P}^{\mathrm{m}\mathrm{A}}R}arrow \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $R$ .
affinoid $\mathrm{A}_{R}$ $|f_{i}(X)|\leq|f\mathrm{o}(X)|(\Leftrightarrow|t_{i}|\leq 1)$
. affinoid $\mathrm{A}_{R}$ universality
( – ): affinoid




affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $U$ affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}’$ affinoid
$\varphi:\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}’arrow \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ (1) $U$ (2) universality
$U$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ affinoid subdomain .
(cf. [Bosch, GUUntzer, Remmert 1984, 7.2.2.1]):
32. $\varphi$ $U$ – . $\mathfrak{m}\in \mathrm{A}’$ $n\in \mathrm{N}$
$\mathrm{A}/\varphi^{*}\mathfrak{m}^{n}arrow \mathrm{A}’/\mathfrak{m}^{n}$
.
11 rational subdomain –
affinoid subdomain rational subdomain rational subdomain
(cf. 3.3).
11




(cf. [Bosch, GUUntzer, Remmert 1984, 7.3.5.3]):
3.3 (Gerritzen-Grauert). Affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ affinoid subdomain
rational subdomain .
rational subdomain :
3.4. (1) $R,$ $S\subset \mathrm{s}_{\mathrm{p}}\mathrm{m}\mathrm{A}$ rational subdomains $R\cap S\subset \mathrm{s}_{\mathrm{p}}\mathrm{m}\mathrm{A}$
rational subdomain . ( affinoid $\mathrm{A}R^{\wedge}\otimes \mathrm{A}\mathrm{A}S\cdot$ )
(2) $R_{1}=\mathrm{S}_{\mathrm{P}^{\mathrm{m}}}\mathrm{A}_{1}\subset \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ rational subdomain $R_{2}\subset R_{1}$ $R_{1}$ rational
subdomain $R_{2}$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ rational subdomain .
[Bosch, GUUntzer, Remmert 1984, 723.7, 7242] .
rational subdomains – rational subdomain
.
3.5. $f1,$ $\ldots$ , $f_{n},$ $g_{1},$ $\ldots$ , $g_{m}\in$ A $\{x\in \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}||f_{i}(X)|\leq 1, |g_{j}(x)|\geq 1\}$
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ rational subdomain .
3.6 (Rational subdomains in $\mathrm{D}^{1}=\mathrm{D}(0,1^{+})$ ). $K$
. - $\mathrm{D}^{1}=\mathrm{D}(0,1^{+})$ rational subdomain . 35
rational subdomain :
$\bullet$ Disk shape: $\{|z-z0|\leq|\pi|\}=\mathrm{S}\mathrm{p}\mathrm{m}K\{T, \frac{T-z_{0}}{\pi}\}$ for $\pi\in K,$ $0\neq|\pi|\leq 1$ .
$\bullet$ Annulus shape: $\{|\pi’|\leq|z-z0|\leq|\pi|\}=\mathrm{S}\mathrm{p}\mathrm{m}K\{T,$ $\frac{T-z_{0}}{\pi},$ $\frac{\pi’}{T-z_{0}}\}$ for $\pi,$ $\tau \mathrm{I}^{J}\in$
$K,$ $0\neq|\pi|,$ $|\pi’|\leq 1$ .
$\mathrm{D}^{1}$ $\mathrm{D}^{1}$
standard domain . $\mathrm{D}^{1}$ rational subdomain stan-
dard domain ( Weierstrass
; cf. [Gerritzen, van der Put 1980, III, (1.18)].)
4. RIGID .
data .
– ( ) Grothendieck ( G-
) : $X$ . $X$ G-
data ( $\mathcal{T}$, Cov) :
12
$\bullet$ $X$
$\bullet$ $U\in \mathcal{T}$ $U$
$\mathrm{C}\mathrm{o}\mathrm{v}(U)$ .
:
(1) $\emptyset,$ $x\in \mathcal{T},\cdot U,$ $V\in \mathcal{T}\Rightarrow U\cap V\in \mathcal{T}$.
(2) $U\in \mathcal{T}\Rightarrow\{U\}\in \mathrm{e}_{0}\mathrm{V}(U)$ .
(3) $\{U_{i}\}_{i\in I}\in \mathrm{C}\mathrm{o}(U),$ $V\subseteq U,$ $V\in\cdot T\Rightarrow\{U_{i}\cap V\}_{i\in I}\in \mathrm{G}\mathrm{o}\mathrm{v}(v)$ .
(4) $\{U_{i}\}_{i\in}I\in \mathrm{G}\mathrm{o}\mathrm{V}(U),$ $\{V_{i,j}\}_{j}’\in J_{i}\in \mathrm{G}\mathrm{o}\mathrm{v}(Ui)\Rightarrow\{U_{i,j}\}_{i\in}I,j\in J\in \mathrm{G}\mathrm{o}\mathrm{V}(U)$ .
$X$ $\mathrm{G}$- ( $T$, Cov) $\mathcal{T}$ admissible open $\mathrm{s}\mathrm{e}\mathrm{t}_{\text{ }}$
$\mathrm{G}\mathrm{o}\mathrm{v}(U)$ $U$ admissible covering . .,
(1) $\mathcal{T}$
. G-
. 7 $\mathrm{C}\mathrm{o}\mathrm{v}$ (\S 1
) .
4.1 (G-topology on $\mathrm{S}_{\mathrm{P}^{\mathrm{m}}}\mathrm{A}$ ). A $K$ affinoid affinoid
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ G- : $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ admissible open set
rational subdomain 12 rational subdomain $R$ admissible
covering rational subdomain . 3.4
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ G- .
4.2. 23 affinoid G-
affinoid admissible open set
.
affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ ($9_{\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}}$ . rational
subdomain $R$ ’ :
$O_{\mathrm{S}\mathrm{p}\mathrm{m}}\mathrm{A}(R)=\mathrm{A}_{R}$
. $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ G-
. Tate’s acyclicity theorem
(cf. [Bosch, G\"untzer, Remmert 1984, 8.2] [Fresnel, van der Put 1981,
III 22]):
4.3 (Tate). $U$ $x=\mathrm{s}_{\mathrm{P}^{\mathrm{m}(\mathrm{A})}}$ rational subdomain $U=U_{1^{\cup\cdots\cup}}Um$
admissible covering .
..
$0 arrow \mathit{0}_{X}(U)arrow\prod_{i=1}\mathrm{o}mX(U_{i})arrow i,j=1\square \mathrm{t}9x(U_{i}\mathrm{n}Um.)j$
12 $0$ affinoid $\emptyset$ rational subdomain .
13
. .
$\mathrm{G}$- affinoid $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $\mathit{0}_{\mathrm{s}_{\mathrm{P}}\mathrm{m}\mathrm{A}}$ G-
A affinoid $\langle$ $\mathrm{S}\mathrm{p}\mathrm{A}$
.
44(Rigid ). $\mathrm{G}$- $X$ G-
$\mathit{0}_{X}$ (X, $(9x)$ $K$ Rigid G-
$K$ affinoid $X$ admissible covering
$\{X_{i}\}_{i\in I}$ $i\in I$ $(X_{i}, \mathrm{t}9_{X}|X_{i})$ $K$ affinoid 13
.




4.5 (Projective space $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$ ). projective line ;
14. (X: $Y$ ) $\mathrm{P}_{K}^{1}$
$z=X/Y,$ $w=Y/X$ .
$U^{+}$ $=$ $\{(X:Y)||X|\leq|Y|\}$ $=$ $\{z\in K||z|\leq 1\}$
$U^{-}$ $=$ $\{(X:Y)||X|\geq|Y|\}$ $=$ $\{w\in K||w|\leq 1\}$
affinoid . $U^{+}=\mathrm{S}\mathrm{p}K\{\mathcal{Z}\}\text{ }U^{-}=$
$\mathrm{S}\mathrm{p}K\{w\}$ . $\mathrm{P}_{K}^{1}$ $U^{+}$ $U^{-}$ $\{|z|=1\}$
. $U^{+}$ $U^{-}$ rational subdomain ;
$\{|z|=1\}=\mathrm{s}_{\mathrm{P}}K\{z, \frac{1}{z}\}$ . $\{|z|=1\}$ $z\vdash+w=1/z$ $U^{+}$
$U^{-}$ affinoid covering $\{U^{+}, U^{-}\}$ $\mathrm{p}_{K}^{1}$ (
) Rigid .
4.6 (Affine space $\mathrm{A}_{K}^{n,\mathrm{a}\mathrm{n}}$). $n=1$ . $z$ $\mathrm{A}_{K}^{1}$
. $\pi\in K(|\pi|<1)$ $c=\pi^{-1}\in K$ . $i\in \mathbb{Z}\geq 0$
$U_{i}=\{z\in \mathrm{A}_{K}^{1}||z|\leq|c|^{i}\}$
affinoid $\mathrm{S}\mathrm{p}K\{\frac{z}{c^{\mathfrak{i}}}\}$ . $\mathrm{A}_{K}^{1}$





14 $1$ $n$ .
14
– affinoid covering $\{V_{i}\}_{i}\geq 0$ . affinoid covering
. $n$ affinoid $|c|^{i}$
$U_{i}=\{_{Z}=(=Z_{1}, \ldots, z_{n}.)\in \mathrm{A}_{K}^{n}||z_{j}|\leq|c|^{\iota}\}$
’
.
4.7 $(\mathrm{G}_{m,K}^{\mathrm{a}\mathrm{n}})$ . affim line
$i$ $\{V_{i}\}_{i\in \mathbb{Z}}$ affinoid covering .
48(Tate ). Tate Rigid
. 12 . $K$ $U=\{z\in K||q|\leq \mathrm{I}\leq 1\}$
$q^{\mathbb{Z}}$ $K^{\cross}$ . $q=\infty^{2}$
$\omega\in K$
$U_{1}$ $=$ $\{z\in K||q|\leq|z|\leq|\infty|\}$
$U_{2}$ $=$ $\{z\in K||\infty|\leq|z|\leq 1\}$
. $U_{1}\text{ }U_{2}$
$\mathrm{S}\mathrm{p}K\{\frac{z}{\omega},$ $\frac{q}{z}\}$ , $\mathrm{S}\mathrm{p}K\{z,$ $\frac{\varpi}{z}\}$
affinoid . Tate $E$ $U_{1^{\text{ }}}U_{2}$
. $-$ $U_{1}$ $U_{2}$ $\{\mathrm{I} =|\omega|\}$ rational
subdomain – . – $U_{1}$ $\{|z|=|q|\}_{\text{ }}U_{2}$
$\{|z|=1\}$ rational subdomain $qzrightarrow z$
. $\{U_{1}, U_{2}\}$ Tate $E$ affinoid covering .
– – $qzrightarrow z$
( ). $K^{\cross}$ 4.7
- $K^{\cross}arrow E$ Rigid
.
$q=\infty^{2}$ $\omega$ 2 $n$ $q=\infty^{n}$
$\omega$ . Tate $E$ $n$ rational subdomain
(cf. Chapter 2 26). $q=\omega_{1}\varpi_{2}$
$\omega_{1},$ $\omega_{2}$ 1 ;
affinoid covering pure covering (cf. Chapter 2 \S 2) .
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– [Bosch, G\"untzer, Remmert 1984, 9.3.4.2]
[Berthelot, 0.3.3] :
49. $K$ $K$ Rigid
. site $X^{\mathrm{a}\mathrm{n}}arrow X$ .
( Chapter 3
$\mathrm{G}$- ): $K$ affine
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}B\text{ }B=K[z_{1}, \ldots, z_{n}]/a$ 4.6 affinoid
$\mathrm{B}_{i}$ =Az/a $\{\mathrm{S}\mathrm{p}\mathrm{B}_{i}\}_{i\geq}0$ $\mathrm{S}\mathrm{p}\mathrm{e}.\mathrm{c}B$ Rigid
. Zariski $D\subset \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}B$


























1.1. $K$ $|\cdot|:Karrow \mathbb{R}\geq 0$
. $R$ $K$ $R=\{x\in K||x|\leq 1\}$ $\mathfrak{m}$
$\mathfrak{m}=\{x\in K||x|<1\}$ . $R$ $0\neq\pi\in \mathfrak{m}$ –
. $k$ $R$ $k=R/\mathfrak{m}$ . ..
17





$K$ Banach $|\cdot|$ $|f|_{\sup}\leq|f|$
([Bosch, G\"u $\mathrm{n}\mathrm{t}\mathrm{Z}\mathrm{e}\mathrm{r}$, Remmert 1984, 382.2]). $|\cdot|_{\sup}$ –
. $\mathrm{P}^{\mathrm{O}}\mathrm{w}\mathrm{e}\mathrm{r}-\mathrm{m}\mathrm{u}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{P}\mathrm{l}\mathrm{i}\mathrm{C}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{e}_{\text{ }}$
$n$ $|f^{n}|_{\sup}=|f|_{\sup}^{n}$ A
$\mathrm{K}\mathrm{e}\mathrm{r}.|$ . $|_{\sup}$ . - $A=\mathrm{T}_{K}^{n}$ (Tate ) Gauss
supremum – .
1.2 (Maximal Modulus Principle). A $K$ affinoid $f\in \mathrm{A}$
$|f|_{\sup}=|f(X)|$
$x\in \mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ .
[Bosch, G\"untzer, Remmert 1984, 62.14] .
$K$ affinoid A :
$\mathrm{A}^{\mathrm{O}}$ $=$ $\{f\in \mathrm{A}||f|_{\sup}\leq 1\}$ ,
$\mathrm{A}^{\dot{\mathrm{O}}\mathrm{O}}$
$=$ $\{f\in \mathrm{A}||f|_{\sup}<1\}$ ,
A $=$ $\mathrm{A}^{\mathrm{O}}/\mathrm{A}^{\mathrm{o}\mathrm{o}}$ ;
$\mathrm{A}^{\mathrm{O}}$ A $R$- $A^{\mathrm{O}\mathrm{O}}$ . $K^{\mathrm{O}}=R$
$K^{\mathrm{O}\mathrm{O}}=\mathfrak{m}_{\text{ }}\overline{K}=k$ .
1.3. Tate $\mathrm{T}_{K}^{n}=K\{t1, \ldots , t_{n}\}$ Gauss supre-
mum – . :
$1_{K}^{n\circ}$ $=$ $R\{t_{1}, \ldots, t_{n}\}$
: $=$ $\{\sum_{\gamma_{1}\gamma\geq,\ldots,n},\ldots,n0a_{\gamma_{1}\gamma}t^{\gamma}\in R[[t_{1},.,t11.\cdot.\cdot\cdot t^{\gamma_{\mathrm{n}}}nn]]|_{\gamma_{1}+\cdots+\gamma}^{||}a_{\mathrm{v}_{1,..,n}}\gammaarrow n^{arrow\infty}\mathrm{o}\mathrm{a}\mathrm{s}\}$
$\overline{1_{K}^{n}}$ $=$ $[t_{1}, \ldots, t_{n}]$ .
$- r_{K}^{0}$ $R$ $R[t_{1}, \ldots, t_{n}]$ $(\pi)$ - . $\overline{1_{K}^{n}}$
. $R\{t_{1}, \ldots, t_{n}\}$
00 .
affinoid A $\mathrm{A}^{\mathrm{O}}$ A :
1.4. A $K$ affinoid .
(1) $A^{\mathrm{O}}$ A ; ( ) $A^{\mathrm{O}}\otimes_{R}K\cong \mathrm{A}$ .
18
(2) $A^{\mathrm{O}}$ (\mbox{\boldmath $\pi$})- .
(3) $\mathrm{A}^{\mathrm{O}}$ $R$ (topologically of finite type) ;
$R\{t_{1}, \ldots, t_{n}\}$ $a$ $R\{t_{1}, \ldots, t_{n}\}/a\cong \mathrm{A}^{\mathrm{o}}$ .
(4) $\mathrm{A}^{\mathrm{O}}$ $R$ .
(5) $\overline{\mathrm{A}}$ $k$ .
. (1) (2) . $R$ $R$-torsion
(4) .
(3) (5) :A Banach
$||\cdot||_{\alpha}$ ( $\alpha:\mathrm{T}_{K}^{n}arrow A$ : ) . A $f$ power-bounded
$\{||f^{n}||_{\infty}|n\in \mathbb{N}\}$ . $\alpha$
$||\cdot||_{\alpha}$





G\"u $\mathrm{n}\mathrm{t}\mathrm{Z}\mathrm{e}\mathrm{r}$, Remmert 1984, 6.$\cdot$2.3]
$\mathrm{A}^{\mathrm{O}}$ A power-bounded $A^{\mathrm{O}\mathrm{O}}$ A topologically nilpotent
– . $\alpha:\mathrm{T}_{K}^{n}arrow \mathrm{A}\text{ _{ } }$
$1_{K^{\circ}}^{7l}$ $arrow$ $\mathrm{A}^{\mathrm{O}}$
$1_{K}^{n\circ\circ}$ $arrow$ $A^{\mathrm{O}\mathrm{O}}$
. ( Gauss supremum
– ) (3) .
(5) 1.3 .
1.5. $R$- $A$ admissible $A$ $(\pi)$ - $R$
.
1.6. [Bosch, LUUtkebohmert 1993, 1.1 $(\mathrm{c})$ ] admissible R-
$A$ $R\{t_{1}, \ldots, t_{n}\}$
$a$ $R\{t_{1}, \ldots, t_{n}\}/a\cong A$ .
1.7 ( ). $X=\mathrm{S}\mathrm{p}\mathrm{A}$ $K$ affinoid .





$\mathfrak{a}rightarrow a\cap \mathrm{A}^{\mathrm{o}}/a\cap \mathrm{A}^{\mathrm{O}\mathrm{o}}$ ( $\mathfrak{a}$ A
$\mathfrak{a}\cap \mathrm{A}^{\mathrm{O}}$
$\mathrm{A}^{\mathrm{O}}$ ).
1.8. $\mathrm{R}\mathrm{e}\mathrm{d}_{X}$ (G-) $X$ $\overline{X}$
.
. $\overline{f}\in$ A $\mathrm{s}_{\mathrm{p}\mathrm{e}\mathrm{c}}\overline{\mathrm{A}}$ affine $U_{\overline{f}}=\mathrm{s}_{\mathrm{p}\mathrm{e}\mathrm{c}}\overline{\mathrm{A}}_{\overline{f}}$ . $f\in \mathrm{A}^{\mathrm{O}}$
$\overline{f}$
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$ $f$ 1 . $U_{f}=\{x\in$
$\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}||f(X)|=1\}$ rational subdomain affinoid $\mathrm{S}\mathrm{p}A\{f, f^{-1}\}$






1. affine $\mathrm{A}_{k}^{1}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k[\tau]$ . $\mathrm{R}\mathrm{e}\mathrm{d}_{\mathrm{D}^{1}}$
$\mathrm{D}^{1}$ “ ” $\mathrm{D}(0,1^{-)}$ $\mathrm{A}_{k}^{1}$
. $K$ $\mathrm{D}^{1}$ $R_{\text{ }}\mathrm{A}_{k}^{1}$ $k$ –
$\mathfrak{m}$ $Rarrow k$ .
2. PURE COVERINGS .
affinoid
. Chapter 1 4.6 affinoid
covering $\{U_{i}\}_{i\geq}0$ $U_{i}$ .
affinoid covering .
:
2.1 (Pure covering). $X$ Rigid $\{U_{i}\}_{i\in I}$ affinoid covering
. $\{U_{i}\}_{i\in I}$ pure covering :
(1) $U_{i}$ $U_{j}$ .
(2) $U_{i}\cap U_{j}\neq\emptyset$ $U_{i}$ $\overline{U}_{i}\mathit{0}$) Zariski affine $V_{ij}$




$u=\{U_{i}\}_{i\in I}$ Rigid $X$ pure covering $U_{i}$
$\overline{U}_{i}l\mathrm{h}k$ $\overline{X}$ Redx: $Xarrow\overline{X}$
. $R$ $X$ .
Redx: $Xarrow X$ . Pure covering affinoid covering







: $X=\mathrm{S}\mathrm{p}\mathrm{A}$ $K$ affinoid $f\mathrm{o},$ $\ldots,$ $f_{n}\in \mathrm{A}$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$
. $X$ rational subdomains
$U_{i}=$ { $x\in X||f_{j}(x)|\leq|f_{i}(X)|$ for $j\neq i$ }
admissible covering $X= \bigcup_{i}U_{i}$ $\pi$ –
$\mathrm{A}^{\mathrm{O}}$ . $i$
$U_{i}= \mathrm{S}\mathrm{p}\mathrm{A}\{\frac{f_{0}}{f_{i}},$ $..*’ \frac{f_{n}}{f_{i}}\}$
$\mathrm{U}_{i}=\mathrm{S}\mathrm{p}\mathrm{f}$ $\mathrm{A}^{\mathrm{O}}\{\frac{f_{0}}{f_{i}},$
$\ldots,$
$\frac{f_{n}}{f_{i}}\}/$ ( $(\pi)$ -torsions)
.
$\bigcup_{0\leq i\leq n}\mathrm{u}iarrow X=\mathrm{S}_{\mathrm{P}}\mathrm{f}\mathrm{A}^{\circ}$
$a=(f\mathrm{o}, \ldots, f_{n})\subset \mathrm{A}^{\mathrm{O}}$
(cf. 32). $f\mathrm{o}$ , . : . , $f_{n}\in \mathrm{A}$ $\mathrm{S}\mathrm{p}\mathrm{m}\mathrm{A}$
modulo $\pi$ . $a\mathrm{A}=\mathrm{A}$ $\mathfrak{a}$
$\pi$ ; open ideal .
:






2.2. $K$ $\mathrm{D}^{1}=\mathrm{S}\mathrm{p}K\{T\}$ $\mathrm{D}^{1}=U_{1}\mathrm{U}U_{2}\text{ }$
$U_{1}$ $=$ $\{z\in K||z|\leq|\pi|\}$






$\frac{T}{\pi}\}$ $=$ Spf $R\{T, U\}/(\pi U-\tau)$ ,
$T,$ $\frac{\pi}{T}\}-=$ Spff $R\{T, V\}/(TV-\pi)$
$U=V^{-1}$ $\mathfrak{U}_{1}\cup u_{2}arrow \mathcal{D}^{1}=\mathrm{S}\mathrm{p}\mathrm{f}R\{T\}$
$(\pi, T)$ .
$\overline{U}_{1}$ $=$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k[U]$ ,
$\overline{U}_{2}$ $=$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k[T, V]/(TV)$
affine $T$ affine $V$
.
2.3 (Projective space $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$ ). Chapter 1 45 $\mathrm{P}_{K}^{1,\mathrm{a}\mathrm{n}}$ affi-
noid covering $\{U^{+}, U^{-}\}$ .
$u_{+}$ $=$ $\mathrm{S}\mathrm{p}\mathrm{f}R\{Z\}$
$\cong$ $\mathrm{A}_{R}^{1^{\wedge}}$ ,
$\mathrm{u}_{-}$ $=$ $\mathrm{S}\mathrm{p}\mathrm{f}R\{w\}$ $\cong$
$\mathrm{A}_{R}^{1^{\wedge}}$
. $\wedge$ $(\pi)$ - . $U^{+}\cap U^{-}$ Spf $R\{z, z^{-1}\}$
$\{U^{+}, U^{-}\}$ pure covering Spf $R\{z, z^{-1}\}$ Spf $R\{w, w^{-1}\}$
$w=1/z$ . $\mathrm{P}_{K}^{1,\mathrm{a}\mathrm{n}}$ covering
$\mathrm{P}_{R}^{1^{\wedge}}$ . $k$ .
2.4 (Affine space $\mathrm{A}_{K}^{n,\mathrm{a}\mathrm{n}}$ ). Chapter 1 46 affine $\mathrm{A}_{K}^{1,\mathrm{a}\mathrm{n}}$
affinoid covering $\{V_{i}\}_{i}\geq 0$ .
$\mathrm{V}_{0}$ $=$ $\mathrm{S}\mathrm{p}\mathrm{f}R\{Z\}$ ,
$\mathrm{V}_{i}$ $=$ Spf $R \{\frac{z}{c^{\mathfrak{i}}},$ $\frac{c^{i-1}}{z}\}$ $\cong$ Spf $R\{u_{i}, v_{i}\}/(uivi-C^{-1})$ for $i\geq 1$
$\{V_{i}\}_{i}\geq 0$ pure covering .
( $u_{0}=z$ ) $v_{i+1}=u_{i}^{-}1$ . $\mathrm{A}_{K}^{1,\mathrm{a}\mathrm{n}}$ covering
$(u_{i}, v_{i+1})(i\geq 0)$
22




2.5 $(\mathrm{G}_{m,K}^{\mathrm{a}\mathrm{n}})$ . $\mathrm{G}_{m,K}^{\mathrm{a}\mathrm{n}}$ Chapter 1 47 affinoid
covering
$\mathrm{P}_{R}^{1^{\wedge}}$









$\cong$ Spf $R\{T, S\}/(TS-\omega)$ ,
$z,$ $\frac{\infty}{z}\}$
$\cong$ Spf $R\{X, \mathrm{Y}\}/(XY-\varpi)$
. $U_{1}$ $U_{2}$ $\{|z|=|\mathrm{t}\mathrm{D}|\}$ Spf $R \{\frac{z}{\omega}, \frac{\omega}{z},zq, \}$
Spf $R \{z, \frac{\infty}{z}, \frac{z}{\omega}\}$ $zrightarrow z$ . {I $=|q|$ } $\cong\{|z|=1\}$ 7
Spf $R \{\frac{z}{\varpi},$ $\frac{q}{z},$ $\frac{z}{q}\}$ Spf $R \{z, \frac{1}{z}, \frac{\omega}{z}\}$ $z/qrightarrow z$
. $\{U_{1}, U_{2}\}$ pure covering
$E$ $\mathrm{P}_{R}^{1^{\wedge}}$ $\infty$ $0$
. $\omega$ $\omega^{n}=q$
affinoid covering $\mathrm{P}_{k}^{1}$ n- .
. $E$ – $K^{\cross}arrow E$









3.1 (Admissible ). $R$ $2X$ admissible
Zariski 15 admissible $A$ Spf $A$
.
3.2 (Admissible ). $X$ $R$ admissible
. $X$ admissible $X$
$g\subset \mathit{0}_{x}$
$X’= \lim_{\lambda}arrow$ Proj $\bigoplus_{n=0}(0^{n}\otimes_{\mathrm{O}_{X}}(9_{X}/\pi^{\lambda})arrow\chi$
.
Admissible Rigid
affine $x=\mathrm{s}_{\mathrm{P}^{\mathrm{f}A}}$ : Rigid
. $A$
$A_{\mathrm{r}\mathrm{i}\mathrm{g}}$ : $=A\otimes_{R}K$
$K$ affinoid . $A$ $A=R\{t_{1}, \ldots, t_{n}\}/a$ Arig
$K\{t_{1}, \ldots, t_{n}\}/aK\{t_{1}, , . . , t_{n}\}$ .
.
$f\in A$ $A$ ( ) $A\{f^{-1}\}$ . affinoid
$A\{f^{-1}\}\otimes_{R}K$ $=$ $A\{T\}/(1-Tf)\otimes RK$
$=$ $A_{\mathrm{r}\mathrm{i}\mathrm{g}}\{T\}/(1-Tf)$ $=$ $A_{\mathrm{r}\mathrm{i}\mathrm{g}}\{f-1\}$
2 [EGA, $\mathrm{I}$ , \S 10] .
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$\{x\in \mathrm{S}_{\mathrm{P}}A_{\mathrm{r}\mathrm{i}\mathrm{g}}||f|\geq 1\}$
rational subdomain affinoid .







Rig: $X-\neq X_{\Gamma \mathrm{i}}\mathrm{g}$
. $X_{\mathrm{r}\mathrm{i}\mathrm{g}}$ $X$ Raynaud .
3.3. Rig admissible admissible
Rigid .
. (Slogan ) . admis-
sible affine
. $A$ admissible $R$ $\mathrm{A}=A\otimes_{R}K$ .
$0\leq i\leq n\cup uiarrow\chi=\mathrm{S}\mathrm{p}\mathrm{f}$
$A$ , $u_{i}=\mathrm{S}\mathrm{p}\mathrm{f}$ $A \{\frac{f_{0}}{f_{i}},$ $\ldots,$ $\frac{f_{n}}{f_{i}}\}/$ ( $(\pi)$ -torsions)
admissible Raynaud $X=$
$\mathrm{S}\mathrm{p}\mathrm{A}$ rational subdomain $U_{i}=$ { $x\in X||f_{j}(x)|\leq|f_{i}(X)|$ for $j\neq i$ }
$\{U_{i}\}_{0\leq i\leq n}$ $X$ admissible covering . admissible
Raynaud affinoid rational subdomains
.
Raynaud :
3.4 (Raynaud 1974). Rig :
(1) $R$ quasi-compact admissible admissible
.
(2) quasi-compact quasi-separated3 $K$ Rigid .
:
(i) Rig admissible
(ii) quasi-compact admissible $-\text{ }x,$ $\uparrow d$ Raynaud $-$
$\varphi_{K}$ : $X_{\mathrm{r}\mathrm{i}\mathrm{g}}arrow 9\mathrm{r}\mathrm{i}\mathrm{g}$ admissible
,\tau : $\uparrow d’arrow g$ $\varphi:g^{J}arrow\chi$
$\varphi_{\mathrm{r}\mathrm{i}\mathrm{g}}=\varphi K^{\circ_{T_{\Gamma}}}\mathrm{i}\mathrm{g}$
(iii) quasi-compact quasi-separated Rigid $X$
$X_{\mathrm{r}\mathrm{i}\mathrm{g}}\cong X$ quasi-compact admissible $\chi$ .
3Rigid quasi-compact quasi-separated – .
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(i) 33 . (iii) pure covering
affinoid covering pure








\S 1 Rigid $\mathrm{G}$- ;




1. RIGID GROTHENDIECK .
$\mathrm{G}$- :
1.1 ( $\mathrm{G}$- ). $X$ Rigid ( $\mathcal{T}$, Cov) $\mathrm{G}$- .
$X$ $\mathrm{G}$- $\mathrm{G}$- ( $\mathfrak{R}^{\mathrm{t}},$ Cov) :
(1) $X$ $V$ admissible $X$ rational subdomain
$V= \bigcup_{i\in I}U_{i}$ $\varphi:\mathrm{S}\mathrm{p}\mathrm{B}arrow X$ $V$
$\mathrm{S}\mathrm{p}\mathrm{B}=\bigcup_{i\in I}\varphi^{-}(1Ui)$ .
(2) Admissible $V$ admissible $V= \bigcup_{i\in I}V_{i}$
admissible $\varphi:\mathrm{S}\mathrm{p}\mathrm{B}arrow X$ $V$
$\mathrm{S}\mathrm{p}\mathrm{B}=\bigcup_{i\in I}\varphi-1(V_{i})$ $\mathrm{S}\mathrm{p}\mathrm{B}$ rational subdomains
.
$\mathrm{G}$ - ( $\mathcal{T}$, Cov) rational subdomain
admissible open
. affinoid $X=\mathrm{S}\mathrm{p}\mathrm{A}$
$\mathrm{G}$- admissible open : $f\in \mathrm{A}$
$\{x\in X||f(x)|<1\}$ , $\{x\in X||f(x)|>1\}$ , $\{x\in X|f(x)\neq 0\}$ .
$\mathrm{G}$ - ( $T^{\mathrm{t}},$ Cov ) $\mathrm{G}$- $(\mathcal{T}, \mathrm{G}_{\mathrm{o}\mathrm{V}})$ G-





$\mathrm{G}$- Chapter 1 \S 4 $\mathrm{A}_{K}^{n,\mathrm{a}\mathrm{n}}$ $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$
$\mathrm{G}$- $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$ admissible open
. Rigid $X$ $\mathrm{G}$- admissible
open set $U$ $\mathrm{G}$- Rigid .
. Rigid $\mathrm{Y}arrow X$ $\mathrm{Y}$
$X$ .
1.2 (quasi-compact ). $X$ $(\mathcal{T}, \mathrm{G}_{0}\mathrm{v})$ $\mathrm{G}$- .
$X$ $\mathrm{G}$- quasi-compact $X$ admissible
covering admissible subcovering .




compact $X$ affinoid covering . affinoid
quasi-compact . Chapter 1 \S 4 $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$
Tate quasi-compact $\mathrm{A}_{K}^{n,\mathrm{a}\mathrm{n}}$ $\mathrm{G}_{m,K}^{\mathrm{a}\mathrm{n}}$ quasi-compact .
Rigid :
13( ). $X$ – $\mathrm{G}$- . $X$ G-
$X$ admissible covering $\{U_{i}\}_{i\in I}$
$i \in I\bigcup_{1}U_{i}\cap i\in I\bigcup_{2}U_{i}=\emptyset$
and
$i \in I\bigcup_{1}U_{i}\neq\emptyset\neq i\in I\bigcup_{2}U_{i}$
$I=I_{1}\mathrm{u}I_{2}$ .
:
14. $X_{1},$ $X_{2}$ $\mathrm{G}$- $X$ $X_{1}\cap X_{2}$
. $X_{1}\cup X_{2}$ .
Rigid G-
.
1.5. $K$ affinoid $\mathrm{S}\mathrm{p}\mathrm{A}$ A
.




([Bosch, G\"untzer, Remmert 1984, 9.148]).
$\mathrm{G}$- . X. $X=X_{1}\mathrm{u}x_{2}$ $X_{i}$ rational
subdomain $X_{1}’$
.
1 $X_{2}$ $0$ $e$
A . A $e\neq 0,1$ $x\in \mathrm{S}\mathrm{p}\mathrm{A}$





. Chapter 1 \S .4 .
.
:
16( ). Rigid $\varphi:Yarrow X$ $X$
$\mathrm{G}$- admissible covering $\{X_{i}\}_{i\in I}$ $i\in I$ $\varphi^{-1}(X_{i})$ $X_{i}$
disjoint union ( )
(analytic covering map) . Rigid X-
$\mathrm{i}\mathrm{d}:Xarrow X$ Rigid
(cf. [van der Put 1987]).
Tate (Chapter 1 48) – $K^{\cross}arrow E$
( $K$ ); Chapter 1 48
affinoid covering $\{U_{1}, U_{2}\}$ $K^{\cross}arrow E$
. Tate .
1.7. $X$ Rigid .
(1) $X$ G-
.
(2) $X$ $\mathrm{G}$- admissible covering $\{X_{i}\}i\in \mathrm{N}$
$X$ :(a) $X_{i}$ (b) $i$ $X_{i}\subseteq X_{i+1}$ .
. $\mathrm{P}_{K}^{1,\mathrm{a}\mathrm{n}}$ Rigid
. Chapter 1 36 $\mathrm{P}_{K}^{1,\mathrm{a}\mathrm{n}}$ rational subdomain standard
domain .




{ $x\in \mathrm{S}_{\mathrm{P}^{K}}\{t\}||t-a|\leq|\infty|,$ $|t-a_{i}|\geq|\mathrm{t}\mathrm{D}_{i}|$ for $i=1,$ $\ldots,$ $s$ }
affinoid
$K\{t, t_{0}, \ldots , t_{s}\}/$ ( $(t-a)-t0^{\varpi,\omega}i-ti(t-a_{i})$ for $i=1,$ $\ldots,$ $s$ ),
$(a, a_{i}\in K, \omega, \omega_{i}\in K)$ 15 . rational
subdomain $R$ 17(1) . $\mathcal{F}$
$R$ . $\mathrm{G}$- $\mathcal{F}$ $R$ admissible
covering $\{S_{i}\}_{i\in I}$ standard domain .
– $s_{i}\mathrm{n}s_{j}$ standard domain
$\mathcal{F}(S_{i})arrow \mathcal{F}(S_{i}\cap S_{j})$ $S_{i}\cap S_{j}\neq\emptyset$




. $U$ standard domain affinoid covering
[Gerritzen, van der Put 1980, III,26] 14
standard domain rational subdomain .
17(2) 18 .
Tate – $K^{\cross}arrow E$
$K^{\cross}$ .
:
1.10 (van der Put 1987). $X$ quasi-compact $K$ Rigid
smooth . $X$ .
[van der Put 1987] . $K$
$E$ ( ) good reduction Tate









2.1 (\’Etale smooth ). $f:Xarrow Y$ $K$ Rigid
.
(1) $f$ $x\in X$ $\mathit{0}_{X,x}$ ($9_{Y,f(x)}$
.
(2) $f$ \’etale $f$ $x\in X$ $\mathrm{t}9_{X,x}/\mathfrak{m}_{Y,f(x)^{\{}}9_{X,x}$
$o_{\mathit{1}}f(x)/m_{Y}$,f( .
(3) $f$ smooth $x\in X$ admissible open
set $U$ $f|u:Uarrow Y$ \’etale $Uarrow \mathrm{Y}\mathrm{x}\mathrm{D}^{n}$




. $K$ $n$ $K^{\cross}arrow K^{\cross}$





. Chapter 1 \S 1





[Bosch, G\"untzer, Remmert 1984, 7323]
:
2.3. (1) $\mathrm{S}\mathrm{p}\mathrm{B}arrow \mathrm{S}\mathrm{p}\mathrm{A}$ $\mathrm{B}$ A-
.





24( ). (1) $K$ affinoid $f:\mathrm{S}\mathrm{p}\mathrm{B}arrow \mathrm{S}\mathrm{p}\mathrm{A}$
(resp. ) affinoid $f^{*}:$ $\mathrm{A}arrow \mathrm{B}$ (resp.
) .
(2) Rigid $f:Xarrow \mathrm{Y}$ (resp. )
. $\mathrm{Y}$ admissible covering $\{V_{i}\}_{i\in I}$ $f^{-1}(V_{i})arrow V_{i}$ (1)
affinoid (resp. ) 2.
25( ). Rigid $f:Xarrow Y$ separated
$Xarrow X\cross_{Y}X$ .
Separated :
2.6. Rigid $f:Xarrow \mathrm{Y}$ $\mathrm{Y}$ affinoid separated
:
(1) X\rightarrow X $\cross$ YX admissible covering
.
(2) $X$ admissible covering $\{X_{i}\}_{i\in I}$ $x_{i}\mathrm{n}x_{j}$ rational
subdomains .
[Bosch, G\"untzer, Remmert 1984, 96.17] . (2)
$f:Xarrow \mathrm{Y}$ quasi-separated .




2.7 ( ). $f:X=\mathrm{S}\mathrm{p}\mathrm{A}arrow \mathrm{S}\mathrm{p}\mathrm{B}$ affinoid $U$
$X$ rational subdomain . $U$ $Y$ $X$
A $f1,$ $\ldots,$ $f_{n}$ :
(1) $\mathrm{B}$ -
$\mathrm{B}\{t_{1}, \ldots, t_{n}\}arrow \mathrm{A}$ sending $T_{i}rightarrow f_{i}$
.
(2) $U\subset\{x\in X||f_{1}(X)|<1, \ldots, |f_{n}(x)|<1\}$ .
$U$ $Y$ $X$ $U\subset\subset_{Y}X$ .
.
2 Rigid G- rational subdomain
rational subdomain .
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28( ). Rigid $f:Xarrow Y$ 2
:
(1) $f$ separated .
(2) $Y$ affinoid covering $\{\mathrm{Y}_{i}\}_{i\in I}$ $i$ $f^{-1}(Y_{i})$ admissible





Chapter 1 4.5 $\mathrm{P}_{K}^{1,\mathrm{a}\dot{\mathrm{n}}}$ $\mathrm{S}\mathrm{p}K$ ;




A $K$ affinoid $M$ A- . $\mathrm{S}\mathrm{p}\mathrm{A}$ rational
subdomain $U$
$U=\mathrm{S}_{\mathrm{P}\otimes_{\mathrm{A}}\mathrm{A}_{U}}\mathrm{A}_{U}\vdash+M$
$M^{\sim}$ . Chapter 1 43 $O_{\mathrm{S}\mathrm{p}\mathrm{A}}$
Tate Acyclicity Theorem $M^{\sim}$
(cf. [Bosch, G\"untzer, Remmert 1984, 82.15]). $M^{\sim}$ A- $M$
associate ($9_{\mathrm{S}\mathrm{p}\mathrm{A}}$-]]I . $M-\neq M^{\sim}$ A
$c$
OSpA- .
3.1 ( ). $X$ $K$ Rigid $\mathrm{M}$ $O_{X}$ - . $\mathrm{M}$
Ox- $X$ affinoid covering $\{U_{i}\}_{i\in I}$ $\mathrm{M}$ $=\mathrm{S}\mathrm{p}\mathrm{A}_{i}$
$\mathrm{A}_{i}$ $M_{i}$ M 01-
.
$X$ affinoid $\mathrm{S}\mathrm{p}\mathrm{A}$ Ox- A
associate Ox- (cf. [Kiehl $1967(2),$ \S 1]).
Rigid $X$ $\mathit{0}_{x}$- .
.
[Kiehl $1967(1),$ \S 3] :
3.2 (Endlichkeitssatz). $f:Xarrow Y$ Rigid $\mathcal{F}$









. Tate Acyclicity Theorem \v{C}ech affinoid covering
– \v{C}ech
:
34( ). Chapter 1 45 $X=$
$\mathrm{P}_{K}^{1,\mathrm{a}\mathrm{n}}$ acyclic affinoid covering $\{U^{+}, U^{-}\}$ Ox
. $\mathrm{H}^{0}(X, 0_{X})$ $U^{+}$ $-z$ $U^{-}$ $w=$
$1/z$ Taylor $\mathrm{H}^{0}(x,$ $0_{x)}=K$






35(Tate ). Chapter 1 48 Tate $E$ affi-
noid covering $\{U_{1}, U_{2}\}$ acyclic covering
. $\mathrm{H}^{0}(E, (9_{E})=K$




Chapter 2 1.1 .
$R$ Noetherian ; $K$ .
$Y$ $R$ .
$Y$ Rigid :
(1) $Y$ – $Y_{K}$ Chapter 1 49 $Y_{K}^{\mathrm{a}\mathrm{n}}$ .
(2) $Y$ $(\pi)$ - $Y^{\wedge}$ Chapter 2 \S 3 $\mathrm{R}\mathrm{a}\mathrm{y}\mathrm{n}\mathrm{a}\mathrm{u}\mathrm{d}-$
$Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}$ .
$Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}$
$Y^{\wedge}$ Zariski pure covering
$\Re ed:Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}arrow Y^{\wedge}$ .
:
34








$i$ I $\mathfrak{R}ed:Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}arrow \mathrm{Y}^{\wedge}$
site $Y^{\wedge}arrow Y$ . $\mathrm{i}$ Chapter 1 49
. $Y$ $f$ $\mathrm{Y}$ $R$
$f$ .
[Berthelot, 0.3.5] .




(1) [EGA, Chap. III, 5.16] Cott$(Y)\cong \mathrm{C}\mathrm{o}\mathrm{b}(Y\wedge)$ .
(2) $i:Xarrow Y$ Cob$(x)\cong \mathrm{C}\mathrm{o}\mathrm{b}(Y)\pi$ .
42. Red: $Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}arrow Y^{\wedge}$ $\mathrm{C}\mathrm{o}$ }$\iota(Y^{\wedge})_{\pi}\cong \mathrm{C}\mathrm{o}\dagger\iota(Y^{\wedge})\mathrm{r}\mathrm{i}\mathrm{g}$
.
. $Y^{\wedge}$ Zariski $Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}$ pure covering
$Y^{\wedge}$ affine . $Y^{\wedge}=$ Spf $A$ $Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}=\mathrm{S}\mathrm{p}A_{\mathrm{r}\mathrm{i}\mathrm{g}}$
(Arig $=A\otimes_{R}K$ ) . $Y_{\mathrm{r}\mathrm{i}\mathrm{g}}^{\wedge}$ [Kiehl 1967(2), \S 1]
Arig $M$ $M^{\sim}$ . $M$
$A_{\mathrm{r}\mathrm{i}\mathrm{g}}$
$A$
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}A$ . [EGA, Chap. III, 5.16]
( $\pi$ ) $Y^{\wedge}$ . $Y^{\wedge}$ A-















4.3 (GAGA-principle). $X$ 0X-
Rigid $X$an 0Xan- .
:




$P$- – MUMFORD .
Tate – – P-












$V=\oplus_{i=0}^{n}K\cdot\chi_{i}$ $n+1$ $K$- . $V$ $V$ R-
$K$ $V$ $n+1$ . $R$
. $M_{1}$ $M_{2}$
$M_{1}=\lambda M_{2}$ $\lambda\in K^{\cross}$
$[M]$ . $R$ $\mathrm{e}_{0},$ $\ldots,$ $\mathrm{e}_{n}\in V$
$[\mathrm{e}_{0}, \ldots, \mathrm{e}_{n}]$ . $V$
$\Delta_{0}$ .
$\Delta_{0}$
$\mathrm{d}:\Delta 0.\cross\Delta 0arrow \mathbb{Z}\geq 0$ : $\Lambda_{1},$ $\Lambda_{2}\in\Delta_{0}$
$\Lambda_{1}$ $M_{1}\in\Lambda_{1}$
$M_{1}\supseteq M_{2}\not\in\pi M_{1}$
$\Lambda_{2}$ $M_{2_{-}}\in\Lambda_{2}$ – .
$M_{2}\supseteq\pi^{d}M_{1}\not\subset\pi M_{2}$
37
$d$ – . $d$ $M_{1}\in\Lambda_{1}$
. $\mathrm{d}(\bigwedge_{1}, \bigwedge_{2})=d$ . $\mathrm{d}(\bigwedge_{1}, \bigwedge_{2})=1$
$\Lambda_{1}$ $\Lambda_{2}$ .
1.1. $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$ Bruhat-Tits building $\Delta$
:
(1) $\Delta$ $\Delta_{0}$ .
(2) $\Delta_{0}$ {X, ... , $\Lambda_{l}$ } l-
$i\neq j$ $\Lambda_{j}$ .
(2) : $\{\Lambda_{0,..*}, \Lambda_{l}\}$ l-
$M_{i}$ $\in\Lambda_{i}$
$M0_{\wedge}^{\supset M_{1}}arrow\supset\cdots\supseteq M_{l}\supset\pi M_{0}arrow$
. - $\Lambda_{0}$
$\Delta$ $l$ - $n+1$ - $V_{0}=\oplus_{i=0}^{n}k\cdot x_{i}$





(1) $\Delta$ $n$ .
(2) $\Delta$ ( $=n$ ) .
$\Delta$ $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$
(3) $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$ $\Delta$ .
Bruhat-Tits building $\Delta$
:
1.2 $(n=1)$ . $1$ $\Delta$ $\Lambda_{0}$
$k$- $V_{0}$ $k$- 1 1





– Bruhat-Tits building $\Delta$ |\Delta |
Euclid
(cf. [Brown 1989]).
13 $(n=2)$ . $2$ . $\Delta$
$\Lambda_{0}$ $q^{2}+q+1$ $\mathrm{P}_{k}^{2}$ k-
$\mathrm{P}_{k}^{2}$ $k$- .
$\mathrm{P}_{k}^{2}$ $k$- blow-up $\mathrm{B}$





; [Schneider, Stuhler 1991, \S 1] .
Bruhat-Tits building $R$ Chapter
2 \S 3 Rig Rigid
. $\text{ ^{}-}$ [Mustafin 1978] [Kurihara 1980]
[ 1995] [Ishida, Kato 1995] .
$V$ $M$ $R$ A $\mathrm{P}(M)=$ Proj $(\mathrm{S}\mathrm{y}\mathrm{m}_{R}M)$
. $\mathrm{P}_{R}^{n}$ $R$ ;
. - $M\otimes_{R}K\cong V$ $\mathrm{P}(M)\otimes_{R}K$
$\mathrm{P}(V)=\mathrm{P}_{K}^{n}$ . $\mathrm{P}(M)$ $M$
.
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:$\Delta_{0}arrow\sim\{(\mathrm{P}, \phi)|\mathrm{P}.arrow \mathrm{p}^{n_{R}}\Phi\cdot \mathrm{P}\otimes’ Karrow \mathrm{p}\sim\sim(V)\}/\sim$ ,





. $\mathrm{P}(V)$ $V$ .
$\Lambda_{1}$ $\Lambda_{2}$ .
$\mathrm{P}(\Lambda_{1})$ $\mathrm{P}(\Lambda_{2})$ – $\mathrm{P}(\Lambda_{1})\otimes_{R}K$ $\mathrm{P}(\Lambda_{2})\otimes_{R}K$
$\mathrm{P}(\Lambda_{1})$ $\mathrm{P}(\Lambda_{2})$ .
$\Lambda_{1}$ $\Lambda_{2}$ $M_{1}$ $M_{2}$ $M_{1}arrow\supset M_{2}\supset\pi M_{1}arrow$
$M_{2}arrow M_{1}$ $\mathrm{P}(\Lambda_{1})$ $\mathrm{P}(\Lambda_{2})$ .




$\Delta$ ; $\Delta$ $\mathrm{S}$ $\mathrm{S}$
$\Lambda$
$\mathrm{P}(\Lambda)$ $\mathrm{V}$- . R-










. $\hat{\Omega}(\mathrm{S})$ . $\hat{\Omega}(\mathrm{S})$ Zariski $U=\hat{\Omega}(\mathrm{s})’$
$\mathrm{S}\subset \mathrm{T}\subset\Delta_{*}$ L $\mathrm{p}_{\mathrm{S}}^{\mathrm{T}}$ : $\hat{\Omega}(\mathrm{T})arrow\hat{\Omega}(\mathrm{S})$
$\mathrm{p}_{\mathrm{S}}^{\mathrm{T}^{-1}}(U)\cong U$ . $\hat{\Omega}(\Delta_{*})$
$\Delta_{*}$ $\mathrm{S}$ $\hat{\Omega}(\mathrm{S})^{;}$ . $\Omega(\Delta_{*})$
$\Delta_{*}$ . $\Delta_{*}$ $\Delta$
$\hat{\Omega}=\hat{\Omega}(\Delta)$ .
40
2.1. $n=2$ $\hat{\Omega}$ .
.







. [Mumford 1972(1)] .
$\hat{\Omega}(\Delta_{*})$ admissible
Chapter 2 \S 3 Rig Rigid
1. $\Omega(\Delta_{*})$ . $\Delta_{*}=\Delta$ $\Omega$ ;
Drinfeld Drinfeld . [Mustafin 1978,
2.4 $(\mathrm{b})]$ $\Omega$ $\mathrm{P}_{K}^{n}$ K-
:










. $P$ $K$- $\overline{p}$
$k$- . – $P$














Bruhat-Tits building $\Delta$ pure covering $\Delta$
. [Drinfeld 1974]
: $K$- $V$ $\alpha:Varrow \mathbb{R}\geq 0$ $K$
:
(1) $x\neq 0$ $\alpha(x)>0$ .
(2) $a\in K$ $\alpha(ax)=|a|\alpha(x)$ .
$\text{ }(3)\alpha(x+y)\leq\max\{\alpha(X), \alpha(y)\}$ .
$K$ $\alpha$ $\alpha’$ $\alpha’$ $\alpha$
.
$V$ $M$ . $V$ $x$ $\{a\in$
$K|ax\in M\}$ $R$ $(\pi^{m})$ .
$\alpha_{M}(x)=q^{m}$ $\alpha_{M}(0)=0$ $K$ .
$\Delta$ $\Lambda$ $V$ $K$ $[\alpha_{M}]_{M\in\Lambda}$
. $V$ $K$
$\Delta$ . $\Lambda_{0}=[\mathrm{e}_{0}, \ldots, \mathrm{e}_{n}]$
$\Lambda_{1}=[\mathrm{e}0, \ldots, \mathrm{e}_{n-1}, \pi e_{n}]$
$\alpha_{0}(\sum a_{i}e_{i})$ $=$ $\max\{|a_{1}|, \ldots, |a_{n}|\}$ ,
$\alpha_{1}(\sum a_{ii}\mathrm{e})$ $=$ $\max\{|a_{1}|, \ldots, |a_{n-1}|, |\pi|^{-1}|a_{n}|\}$
Ao $\Lambda_{1}$ $t\Lambda_{0}+$
$(1-t) \bigwedge_{1}$ ( $t$ $0\leq t\leq 1$ )
$\alpha_{t}(\sum a_{ii}\mathrm{e})=\max\{|a_{1}|, \ldots , |a_{n-1}|, |\pi|^{-t}|a_{n}|\}$
. [Goldmann, Iwahori 1963]
:
22. $V$ $K$ $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)-$
$\Delta$ $|\Delta|$ – .









. $|\Delta|$ $\Omega$ Rigid G-
. [Drinfeld 1974] ”an
rational subdomain $\mathrm{P}_{K}^{n,\mathrm{a}\mathrm{n}}$ G- admissible
open set $\Omega$ . affinoid covering “
$\Omega$
$\hat{\Omega}$ Raynaud pure covering




2.3. Rigid $\Omega$ .
[van der Put 1987, 35] . $n=1$ Chapter 3
19 .
2.4. Chapter 3 22 $\Omega$ \’etale




. [Mumford 1972 (1)]
[MMMustafin 1978] .
Bruhat-Tits buliding $\Delta$ $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$
. .\supset . $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$
. $\subset \mathrm{P}.\mathrm{G}\mathrm{L}(n+1, K)$ . $\Delta$
hyperbolic . hyperbolic




$\Delta_{\ulcorner}$ : $V$ $\mathrm{Y}_{0},$ $\ldots,$ $\mathrm{Y}_{n}$
$[i= \sum_{0}^{n}R\cdot\pi\gamma\sigma i]i$ , $\sigma_{i}\in \mathbb{Z}$ , $0\leq i\leq n$ ,
$\Delta$ apartment . apart-
ment $\mathbb{R}^{n}$ $\mathrm{A}_{n}$- $\Delta$
apartment . Apartment $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$
$K$-split .
hyperbolic $K$-split $T$
$\cap T$ $n$ . $n$




$n=1$ – [Mumford 1972 (1), \S 4]
. $n=2$
– ; [Mumford 1979]
$[$Cartwright, et al $1993(1)]_{\text{ }}$ [Cartwright, et al $1993(2)$ ] .
3.1. . $T$ $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$
. $1\leq i\leq n$ $q_{i}\in K^{\cross}$
$|q_{i}|<1$ $q_{0}=1$ . $T$ $(i, i)$ - $q_{i}$
. $n_{\text{ }}$
$\Delta_{\ulcorner}$ [ $T$ apartment . $\Delta_{\ulcorner}/$
hyperbolic . $n=1$
– Tate .
hyperbolic $\Delta_{\ulcorner}$ $\Delta$ . $\ulcorner$
$\gamma$ \Delta $\mathrm{S}$ $\gamma \mathrm{S}$ $\Delta_{\ulcorner}$
– $\gamma$ R-
$\mathrm{P}(\mathrm{S})\cong \mathrm{P}(\gamma \mathrm{S})$ . Raynaud
R- Rigid $\Omega(\Delta_{\ulcorner})$ $\gamma:\Omega(\Delta_{\ulcorner})\prec\Omega\sim(\Delta_{\ulcorner})$
. $\Omega(\Delta_{\ulcorner})$ Rigid
. (cf. [Kurihara 1980,
1.16], [Mustafin 1978, 3.1] $)$ :
3 \Delta .
44
32. $\mathrm{P}\mathrm{G}\mathrm{L}(n+1, K)$ hyperbolic \Delta $\Omega(\Delta_{\ulcorner})$
. $K$ smooth Rigid X
$\mathrm{p}$ :\Omega (\Delta )\rightarrow X -- :
(1) $\gamma\in$ $\mathrm{p}\circ\gamma=_{\mathrm{P}}$ .
(2) $x,$ $y\in\Omega(\Delta_{\ulcorner})$ $\mathrm{p}(x)=\mathrm{p}(y)$
$\gamma\in$ $x=\gamma(y)$ .
[Kurihara 1980, 1.16] [Mustafin 1978, 3.1]
Rigjd $X_{\ulcorner}$
pure covering – ;
X pure covering $\Omega(\Delta_{\ulcorner})$ pure covering
. pure covering $X_{\ulcorner}$ X
$\hat{\Omega}(\Delta \mathrm{r})$
[Kurihara 1980, 1.16] [Mustafin 1978, 3.1]
. X
$\Delta_{\ulcorner}/$ .




$0$ $\infty$ . Chapter
2 25 $\mathrm{P}_{R}^{1,\wedge}$ . Rigid $\Omega(\Delta_{\ulcorner})$
$\mathrm{G}_{m,K}^{\mathrm{a}\mathrm{n}}$ $q=q_{1}$ $\{|q^{i+1}|\leq|z|\leq|q^{i}|\}$ rational subdomains pure
covering . Tate .
Rigid X $n=1$
[Mumford 1972 (1), \S 3] flat Schottky (
hyperbolic ) . $n$
2 (cf. [Kurihara 1980, 22.4],
[Mustafin 1978, 4.1] $)$ :
3.4. – (uniform lattice) finite co-volume
$\mathrm{C}\mathrm{O}$-compact . $\Delta_{\ulcorner}=\Delta$ $X_{\ulcorner}$





3.5 (Mumford ). [Mumford 1972(1)] Mumford P-
$n=1$ : –
$\mathrm{P}_{k}^{1}$
$k$- $R$ 32 –
.
3.6 (Mumford’s fake $\mathrm{P}^{2}$ ). $n=2$ Mum-








Yau $\mathrm{c}_{1}^{2}\leq 3\mathrm{c}_{2}$ . $q=2$ $N=1$
– $\mathrm{c}_{1}^{2}=3\mathrm{c}2=9_{\text{ }}\mathrm{p}_{g}=\mathrm{q}=0$
$\mathbb{C}\mathrm{P}^{2}$ Betti – “fake
projective plane” . Mumford [Mumford 1979]
$\mathbb{Q}_{2}$ . [Ishida, Kato 1995]
[Cartwright, et al 1993(1)] [Cartwright, et al 1993(2)]
fake projective plane Mumford
.
3.7. $\mathbb{Q}$
( ) p- –
. [Cherednik 1976] [Drinfeld 1976]
. $P$- – full tree( $\Delta_{\ulcorner}=\Delta$)
Mumford . $[$Boutot, Carayol $1991]_{\text{ }}$ [Boutot 1997]
; [ 1996]
. $\mathrm{R}\mathrm{a}\mathrm{p}\mathrm{o}_{\mathrm{P}}\mathrm{o}\mathrm{r}\mathrm{t}_{\text{ }}\mathrm{Z}\mathrm{i}\mathrm{n}\mathrm{k}_{\text{ }}$ Boutot
[Rapoport, Zink 1996] .
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